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INTRODUCTION

Water is one of the most important elements for all
forms of life. It is indispensable in the maintenance of
life on earth. It is also essential for the composition
and renewal of cells. Despite of this, human beings
are continuing to pollute water sources resulting in
water related illnesses (Ethiopian Federal MOH, 2004,
WHO, 2008).Drinking water plays an important role
in  the uptake of essential minerals, and the  elevated
level of non essential elements can cause
morphological abnormalities, reduce growth, increase
mortality and mutagenic effects (Abera,., et al.
2011).Fecal coliforms have been seen as an indicator
of fecal contamination and are commonly used to
express microbiological quality of water and as a
parameter to estimate disease risk. Most Portable
number (MPN)) is a typical test for fecal coliform
(Mengesha et al., 2004). Water may also play a role in
the transmission of pathogens which are not faecal
excreted. Contamination of drinking water with a type
of Escherichia coli known as O157:H7 can be fatal.
Many microorganisms are found naturally in fresh
and saltwater (WHO, 1983; Amira, 2011).

Abstract

Water is extremely essential for survival of all living organisms. Over one billion people worldwide have no access to
safe drinking water.Consumption of drinking water contaminated with fecally originated pathogenic bacteria is mostly
responsible for the onset of water borne disease outbreaks especially in developing countries.The quality of potable
water and treatment of waterborne diseases are critical public health issues. Bacterial contamination of drinking water
sources is the most common health risk. Bacteriological analysis of drinking water from three different regions of
Thiruthuraipoondi ,Thiruvarur District, Tamilnadu, India, were analyzed by multiple tube fermentation test to find the
total coliform count, whose results were expressed as most probable number (MPN) index. The parameters such as pH,
turbidity, total dissolved solids (TDS) and conductivity were studied. The recorded values were within the acceptable
limits of World Health Organization (WHO) guidelines. Three samples out of five were found to be non-potable as they
had been contaminated with Escherichia coli indicating the risk for fecal contamination responsible for disease outbreaks.
Other contaminating Gram negative bacteria were characterized as Staphylococcus spp., and Pseudomonas spp. The
presence of these bacteria was detected in the three samples in the range of 35 × 105 to 97×105 CFU / ml. The results
suggest that the water tested sources were not safe for drinking. Hence, it is suggested that regular disinfection of
these drinking water sources becomes very essential.

Key words: Coliforms, Electro Conductivity Potable, Most probable number, TDS, water, WHO.

Received : March 2018        Revised and Accepted :  January 2019

Physico-chemical parameters of water are important
to determine the quality of drinking water. As per the
guidelines of WHO (1996) the physical parameters that
are likely to give rise to complaint from consumers
include colour, taste, odour and turbidity, while low
pH causes corrosion and high pH results in taste
complaints (Chan et al., 2007).Presence of coliforms and
other pathogens in treated drinking water could be due
to ineffective or poor application of water treatment
techniques (McFeters et al., 1986; Kamal et al., 1999;
Mead et al., 1999; Subramania, 2004; Nahar et al., 2011;
Acharjee et al., 2013).

The present study was to investigate the drinking water
quality of various sources at different locations of
Thrithuraipoondi,Thiruvarur District, Tamil
Nadu,India. Non Potable or not by detecting the
indicator bacteria through MPN technique as well as
quantifying the load of pathogenic bacteria present in
the samples.

MATERIALS AND METHODS

Sample Collection

Three drinking water samples were collected from
Thiruthuraipoondi ,Thiruvarur District . 50 ml of water
sample was collected asepticallty in sterile plastic
bottles (Acharjeeet al., 2013) at each sampling site.
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Analysis of physico chemical parameters

The physico-chemical parameters such as  PH, EC ,
Total dissolved solids(TDS), color and Turbidity  of
water samples were evaluated to check the quality of
drinking water .The TDS content was determined
using hand refectrometer .ThePH was determined
using digital PHmeter and the EC was determined
using the the EC meter (Model no EQ 610).

Qualitative analysis through MPN method

Presumptive test:(Cappuccino and Sherman, 1996).

Presumptive test is the very first portion of the MPN
test method. This is primarily done for detection of the
Gram negative coliform bacteria in the water samples.
For this task, 15 series of test tubes containing 10 mL
of lactose fermentation broth were used for each
sample. Ten mL, 1 Ml and 0.1 mL samples were added
sequentially in 5 test tubes containing 10 mL lactose
fermentation broth 2X, 5 tubes containing 10 ml lactose
fermentation broth 1X and 5 test tubes containing 10
ml 1X lactose fermentation broth. Each tube was
incorporated with Derhum tube indicating gas
formation after lactose fermentation by coliform
bacteria (Cappuccino and Sherman, 1996).

Confirmed test

The test tubes showing positive results by the
accumulation of gas in the Derhum tubes were selected
for the confirmation test to determine the presence of
E. coli in the respective water samples. A loopful of
sample from the broths which gave positive result in
the presumptive test, were inoculated on EMB agar to
detect as well as differentiate E. coli and other Gram
negative coliform bacteria. The plates were incubated
at 37ÚC for 24 hours (Cappuccino and Sherman, 1996).

Completed  test

This is the final part of the MPN test procedure which
was completed after the confirmation of the indicator
bacteria Escherichia coli found in the EMB agar
medium. The suspected E. coli from a single colony of
green metallic sheen was introduced into a lactose
fermentation broth 1x again for the assurance of the
gas production after fermentation of lactose.

Identification of Coliform bacteria

Gram staining was also performed for the confirmation
of E. coli isolates (Cappuccino and Sherman, 1996).
Besides the presence of E. coli colony with green
metallic sheen, there were also other colonies in the
EMB medium which were identified by using
standard biochemical methods to find a complete
microbiological profile of the drinking water samples
(Cappuccino and Sherman, 1996; Alfrad, 2007).

Standard plate count Technique

Coliform level of less than 10 CUF / 100 ml in a given
sample is considered to  satisfy the bacteriological
requirement for potable water. There are many
microorganisms commonly present in drinking water
whose numbers far exceeds those of the coliform group
and that can interfere with the development of
coliforms. The standard plate count was also known
as the heterotrophic plate count provides an index of
the level of this general bacterial population. This
count could be used for quality control in water
treatment plant and as a measure of quality
deterioration in wells ,  distribution lines and reservoirs
(APHA, 2005).

Isolation and Enumeration of Microorganisms

These methods are grouped on two aspects. One
measures the rate at which bacteria carrying particles
are settling by gravity from the water on exposed
surface,and in the second method the number of
bacteria and coliform groups present in the water
samples are counted. The water sample  were serially
diluted as per the serial dilution technique.
Simultaneously , nutrient agar plate was prepared.
Then 0.1 ml of water sample was taken and diluted to
10-4 and 10-5 dilutions in tubes and inoculated into the
nutrient agar plate by spread plate technique using L-
glass rod. Then the plates were incubated at 37°C for
24 hrs. From the incubated nutrient agar plate the
bacterial and coliform groups were counted. After
that,a single colony was picked and streaked on to the
selective medium for better isolation of the
microorganisms . The same procedure was followed
for enumeration of fungi from different dilution tubes
such as 10-2 and 10-3 and the plates were incubated at
37°C for three days or even a week.

Identification of bacterial isolates

The isolated colonies were subjected for the
identification of various microorganisms by using
Grams staining and biochemical test.Bacterial isolates
were identified on the basis of biochemical
characteristics .The first step was gram staining using
a staining test (Lay, 1994) followd by carbohydrates
fermentation test , Indole (Lay, 1994), Methyl (Ijong,
2003) and catalase test ( Lay, 1994 ).

RESULT AND DISCUSION

Water is absolutely vital not only for the survival of
human beings, but also for plants, animals and all
other living organisms (Razo et al. 2004). Physico
chemical of three different drinking water samples,
three different sources of  tap water were collected
from Thiruthuraipoondi region, Thiruvarur (Dt.), were
investigated in the present study. The physico-
chemical analysis of water supplies is  necessary to
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Table 1. Physico-chemical analysis of drinking water
sample

Note :-  A/A : Acid slant/ Acid Butt, K/A : Alkaline slant/
Acid Butt, K/NC : Alkaline slant/ No change in Butt, (-) :
Negative result,  (+): Positive result, colony 1: E. coli, colony2:
Staphylococcus sp. and colony 3: Pseudomonas sp.

Table 2.Biochemical characterization of isolated
colonies

guarantee the quality, compliance with established
quality criteria and efficiency of operation of water
treatment plants and distribution system. pH is a
measure of the balance between the concentration of
hydrogen ions and hydroxyl ions in water. The pH of
water provides vital information in many types of
geochemical equilibrium or solubility calculations
(Hem, 1985).

Results revealed that the pH and the temperature of
the water in the distribution system fall within the
WHO limits. In all the water samples the pH was in
the range of 5.6to 6.7 as shown in the Table 1. The
Target Water Quality Range (TWQR) for pH in water
for domestic use varies from 6 - 9 (DWAF, 1996).

TDS describes the load of inorganic matter and directly
relates to conductivity of the water. The TDS for all the
water samples were found to be within the desired
limit of 50 mg/l as given in the table below (Table 2).
According to  (Davis and De Wiest 1966), this TDS
level of water samples is desirable for drinking
purposes. The electric conductivity varied from 96 to
1775 s/cm, with 406 mean and standard deviation
of  233.8 (Table 1). The recorded TDS and conductivity

are correlated of  Ions from the dissolved solids in
water create the ability for that water to conduct an
electrical current, which can be measured using a
conventional conductivity meter (Singh and Karla,
1975; Lystrom et al., 1978).

Determination of microbial contaminants of faecal
origin is a major priority in assessing the quality of
drinking water. Results from the analysis indicated
the presence of coliform and faecal coliform bacteria
in the water sample collected from all the sources,
which could be due to the contamination of the soil
through leaks/ cracks or due to seepage of sewage
water into the supply lines (Imran et al., 2009). The
MPN determination of coliforms from all the water
samples at different sources is presented in Table 3.
Results reveal that the coliform levels that most of the
collected water samples were found to be in their
prescribed limit by calculating the MPN Index per 100

 Table 3. MPN Determination of coliforms by Multiple
Tube Fermentation

ml. Results showed that the samples collected from all
the sources were identified as E.coli  sp. , Staphylococcus
sp,andPseudomonas sp., was identified (Table 2) and
this could be due to the improper maintenance of the
particular water plant.

High microbial counts in water are undesirable because
of the increased likelihood of the pressure of
pathogens. The viable count was measured by
standard plate count (SPC) technique using nutrient
agar and has been recorded as colony forming
unit (CFU/ml). In the present study, results reveal that,
the water samples were contaminated with
microorganisms such as E.coli  sp., and  Staphylococcus
sp. and in one of the sample,  the bacteria was identified
as Pseudomonas sp., by performing Gram’s staining and
various Biochemical tests. Whereas no fungal isolates
were found in any of the water sample.

CONCLUSION

Considering the drinking water quality status, the
present study aimed to assess the current water status
of Thiruthuraipoondi ,Thiruvarur , Tamil Nadu, India.
It is expected that  monitoring results could lead to
remedial measures for improving the existing drinking
water quality situation. Drinking Water samples from

Bacteriological analysis of drinking water......
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3 different sources of tap water  were collected and
analysed. The physico-chemical properties, coliform
test and Standard plate count techniques were carried
out.

It is concluded that the pH ranges of all the water
samples were found to be mildly acidic in nature. The
physico-chemical analysis showed that all the water
samples from 3 different sources reveal that they were
found to be within the desired and permissible limit of
WHO standards. The coliform counts and the general
bacterial population in the distribution system
exceeded the acceptable limit in sample1 and sample
3. This could be due to the improper maintenance of
the particular water plant system. Based upon the
results of this study it is recommended that regular
monitoring of the physico-chemical analysis and the
total coliforms in the water distribution system should
be carried out to ensure that the water is safe for
drinking.
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